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Williams, Sandra R., M.A. August 1997 Education
Instructional Technology Use in Montana High Schools: A Comparison by Class (45 p.) 
Director: Dr. Billie Herrin
This study investigated what types of instructional technologies are currently being used 
in Montana secondary schools (grades 9-12) and how the instructional technology use 
compared among Class AA, A, B, and C high schools.
Two major research questions were addressed: (a) What types of instructional 
technologies are currently being used in Montana secondary schools (grades 9-12) and, 
(b) how does instructional technology’s use compare among Montana’s Class AA, A, B, 
and C high schools?
The data for the results o f this study were compiled from 152 questionnaires received 
from a population o f 183 (83%). The total population of the study consisted of all 
accredited Montana high schools. This list o f schools was obtained from the State of 
Montana, Office o f Public Instruction. All data from the questionairres were compiled 
and entered into a computerized database (MS/Access), to analyze the findings o f this 
study. Tables and charts o f frequencies were used to display the findings. Statistical 
software, SPSS, was used for data analysis. Frequency tabulations were used to answer 
the research questions.
In determining the types o f instructional technology used in Montana high schools and 
their comparison by class, the conclusions are that (a) Montana is currently using a 
variety o f technology and software applications in all class schools and (b) although there 
are some differences in instructional technology use in different class systems, there are 
no overwhelming differences evident from one class to another.
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CHAPTER 1 
INTRODUCTION
"To be or not to be" (Miner & Rawson, 1992, p. 270) was the primary concern in 
1601 for Hamlet, the Danish prince, but today society's emphasis has changed to "to 
know."
Herbert Simon, Nobel Laureate, observed that the developments in science and 
information processing technologies have changed the meaning of the verb, "to 
know." It used to mean "having information stored in one’s memory." It now 
means the process o f having access to information and knowing how to use it 
(Molnar, 1997, p. 63).
From the industrial society o f the early 1900s to today's Information Age, the 20th century 
has witnessed tremendous changes. One of these changes has been the exponential 
growth o f information. This proliferation of access to information has made it impossible 
"to know" everything. Today the challenge is in knowing how to seek, validate, and use 
information.
Effective management o f information is key to home life, business, government, 
and educational factors in the United States and global communities. Informational 
growth is directly related to technological advancements of this century. As the clock 
ticks toward a new millennium, the educational community must understand technology 
and its evolution. This evolution has had a significant impact in the way educators do 
business. From 1942 when Antansoff and Berry invented the first electronic digital
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computer (Shelly, Cashman, Waggoner, & Waggoner, 1997), to the 1970's widespread 
integration o f computers in the classroom (Bartholome, 1997), to the 50 million Internet 
and World Wide Web users o f today (Shelly et al., 1997), the field of education has 
changed.
Education has experienced an emphasis shift from learning to thinking. This 
cognitive approach looks at the way humans process and use information (Molnar, 1997). 
Awareness o f the current educational emphasis and the workplace’s growing demand for 
critical thinking and problem solving skills is a necessity for teachers. To adapt curricula 
and teaching styles to meet these ever changing needs o f students, teachers must keep 
pace with the advances in pedagogy and technology. In accomplishing this goal, 
educators need to understand technology's history and future potential.
Downs, Clark, and Bennett (1995) said that societal changes have occurred as a 
result o f the information age, and concomitant changes have also occurred in all levels of 
education. The role o f the classroom teacher is evolving from that o f the giver of 
information to the facilitator o f student learning. This paradigm shift impacts teacher 
education programs. Preservice teachers today should be trained in both processes and 
products o f technology-based instruction. They should be able to integrate technology 
within the curriculum to achieve instructional objectives (Downs, Clark, & Bennett, 
1995).
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Education also needs to realize the changes in educational strategies and methods. 
As a parable, in 1860 the Pony Express carried its first mail from St. Joseph, Missouri to 
Sacramento, California. In 1861, however, the connections o f overland telegraph across 
the United States brought the Pony Express to an abrupt end. The Pony Express failed to 
realize its mission was more than just carrying the mail—it was communication of 
information (Newby, Stepich, Lehman, & Russell, 1996). Ray Mabus said "The day the 
telegraph was invented, the first reaction of the Pony Express . . . was to try to buy faster 
horses. Then they tried to hire better riders. They did not realize that the world had 
changed" (as cited in Rossman, 1992, p. 125).
Education must avoid the pitfalls o f continually jumping on the innovation 
bandwagon just to try something new. An analytical look, therefore, at the types and uses 
o f instructional technology in today's schools is warranted in order to better determine our 
future path.
Statement of the Problem 
Research shows that use o f technology for teaching and learning has occurred for 
over 30 years and educators have been continually criticized for not using it effectively. In 
order to more closely align the purchase and use of technology, research needs to be 
conducted to determine (a) types o f computer hardware and software being used; (b) 
departments utilizing instructional technology; (c) instructional purpose for technology 
use; (d) existence o f school technology coordinator, and duties and credentials; (e) 
maintenance of computers; (f) preferred type o f professional development; (g) types and 
locations o f network connections and operations systems; (h) number and type of
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telecommunication functions/connections; (i) types of computer programming languages 
taught; and (j) type and location of multimedia equipment used for classroom instruction. 
The survey results will be used to determine the types of instructional technology 
currently in use in Montana high schools.
This descriptive study was designed to answer the following research questions.
1. What types o f instructional technologies are currently being used in Montana 
Secondary schools (grades 9-12)?
2. How does instructional technology use compare among Montana’s Class AA,
A, B, and C high schools?
Definition o f Terms
Instructional Technologv. Instructional technology applies basic scientific learning 
theory to produce methods and tools for teachers and students to use in increasing 
learning effectiveness (Newby et al., 1996). These technologies are commonly associated 
with the use o f computers, electronic media, audiovisual, and related resources that serve 
instructional functions in education (Kemp & Smellie, 1994).
Internet. A worldwide, self-governed network connecting thousands of smaller 
networks, and millions o f computers and people, to megasources o f information 
(Engleman, 1996).
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CHAPTER 2 
REVIEW OF LITERATURE 
Fifty-year time lines o f computing reflect the progress of technology and its 
integration with education. In 1946, the first large scale general purpose digital computer 
was created at the University o f Pennsylvania. This computer weighed 30 tons and 
contained 18,000 vacuum tubes. Production of silicon transistors in the 1950s 
revolutionized commercial production of computers. By 1959, more than 200 
programming languages had been created. The 1960s showed great strides in hardware 
and software and International Business Machines (IBM) announced that it would begin 
selling software separately from hardware. The 1960s also saw the introduction o f the 
first mini-computer. ("Timeline: 50 years o f computing," 1997)
Tremendous technological advances were made in the 1970s and 1980s.
• 1970 Intel released its first microprocessor and the floppy disk became an
instant success 
'1971  Wang introduced the first word processor
• 1973 ARPANET (Advanced Research Projects Agency Network) became the
first international system and the Ethernet connectivity system was 
invented (the first (LAN) local area network)
• 1974 "Teacher in the Sky" satellite began its educational mission and the first
WYSIWG (what you see is what you get) for a personal computer was 
invented by Xerox
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• 1975 William H. Gates and Paul G. Allen founded Microsoft Corporation. The
first computer language program for the first personal computer was 
developed by Microsoft.
• 1976 Steve Jobs and Steve Wozniak formed the Apple Computer Company
• 1977 Apple Computer unveiled Apple II with 4K o f standard memory
• 1978 First major microcomputer bulletin board system went online
• 1979 CompuServe founded and a 110 baud micro modem for the Apple II was
introduced
• 1980 Gates developed Microsoft Disk Operating System (MS-DOS) for IBM
• 1981 Laptop computers and the IBM Personal Computer (PC) were introduced
• 1982 The number jumped from 300,000 personal computers sold in 1981 to
over 3,000,000 sold in 1982
• 1983 Lotus 1-2-3 (the first spreadsheet, graphics, and database program in one
package) and the first 3.5" disk were introduced
• 1984 IBM PC AT and Apple Macintosh were introduced
• 1985 Microsoft produced Windows 1.0
• 1986 First 386-based PC introduced
• 1987 Intel microprocessor was introduced
• 1990 Microsoft released Windows 3.0 ("Timeline: 50 years of computing,"
1997).
The 1990s have brought about a technological explosion and because of this, instructional 
technology and education have also experienced radical changes. With increased access
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to global communication, the world has become a much smaller place. Teachers must 
continue to be aware o f how the technological changes impact education and then adapt 
curricula to meet these challenges.
Historical Implications o f Technology and Education
The history o f the modem computer age spans a brief 53 years. The first 
operational computer was put into use in 1944 at Harvard. In the 1950s as technology 
changed, new systems evolved which allowed the use of computers in education. These 
early uses were found in mathematics, science, and engineering and computers were 
primarily mathematical problem-solving tools. In the 1960s, the role o f computers in 
education transformed from a research activity to an academic one. Program languages 
such as FORTRAN and BASIC were developed. The easy to use BASIC programming 
language was used to create computer based instructional materials for many subjects and 
for all levels o f education (Molnar, 1997).
In an attempt to individualize instruction in 1993, Suppes and Atkinson (as cited 
in Molnar, 1997) developed self-paced programs in mathematics and reading. Their intent 
was to free students from the lock-step process o f group-paced instruction and allow them 
to take an active role in their learning process. In the early 1970s, Papert (as cited in 
Molnar, 1997) developed LOGO as a new and different approach to computers in 
education. His constructivist approach to computer aided learning asserted that learning 
was more effective when the learner actually constructed a meaningful product. Papert 
tried to move education from computer literacy to computer fluency. He wanted to
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
change the approach from an appreciation o f the computer to the application o f the 
computer to solve real problems (Molnar, 1977).
Due to the rapid growth of computer based education, by 1974 over two million 
students were using computers in their classes. By 1975, 55 percent o f the schools had 
access to computers and 23 percent were using computers primarily for instruction 
(Timeline, 1997). During this initial time o f computers in education, educators were 
purchasing time-shared systems and had to ration or restrict usage to provide access to as 
many people as possible. Then, a remarkable thing happened in 1975—the personal 
computer revolution began. By the late 1970s, personal computers were everywhere— in 
offices, schoolrooms, homes, laboratories, and libraries. Along with this revolutionary 
change came the development o f programming languages and software applications for 
personal computers. In 1975, William H. Gates and Paul G. Allen founded Microsoft 
Corporation which then became a leading developer o f software for personal computers. 
In 1976, Steve Jobs and Steve Wozniak formed the Apple Computer Company, which 
also became a leader o f personal computer hardware and software. Many other 
corporations ( e.g., IBM, Texas Instruments, Commodore, Radio Shack, Epson, Xerox, 
etc.) also developed personal computer hardware and peripheral devices (Molnar, 1997; 
Timeline, 1997).
The 1980s brought many, many changes in personal computer use. Some of the 
advancements included (a) development o f MS-DOS for IBM by Gates; (b) introduction 
of laptop computers and IBM PCs; (c) incredible increases in PC sales; (d) introduction
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of integrated software applications and the use of the 3.5" floppy disk; (e) introduction of 
the Apple Macintosh; (f) production o f Windows 1.0 by Microsoft; (g) introduction of the 
first 386 based PCs; and (h) introduction o f the Intel microprocessor. Trying to keep pace 
with the rapid advancements in technology became a challenge for education and remains 
so today (Timeline, 1997).
Current Implications o f Technology in Education
Technology is changing the way in which children learn in schools and the way in 
which adults learn at their jobs. The challenge for education today is to deal with and 
utilize the available technologies instead o f being overwhelmed by the constant daily 
onslaught o f new technologies to the market. Education needs to analyze the new 
technologies available and the economic feasibility o f using them in schools. Schools 
have been able to utilize the equipment introduced in the early 1980s and 1990s in the 
current educational environment. A need to eliminate all older software programs and 
hardware systems in order to continue to make technology a useful part of our learning 
environment is not necessary. Early software applications and hardware components can 
still be utilized in today’s classrooms. Although President Clinton announced a major 
federal initiative of public/private partnerships to equip the nation’s classrooms with 
computers and link every school to the information highway, not all schools currently 
have these capabilities.
Education is learning that proper utilization o f instructional technology depends 
upon many factors. Every school should develop a technology plan with a rationale.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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objectives, and achievable goals. Kaufman (1997) suggested looking at these questions 
(a) how to get the most from each expenditure, (b) how to structure the environment to 
equitably serve the largest number o f students, (c) how to effectively match software 
designs with curriculum goals, and (d) how to motivate and equip teachers to link 
technological capacities with improved student learning (Kaufman, 1997).
Other suggested preconditions to address would include administrative support for 
(a) financial, resource, and operational requirements; (b) commitment to becoming 
involved in decision making and an understanding o f implementation strategies; (c) 
commitment to a policy o f support for teacher training, maintenance, software purchases, 
research, and assessment tools (Charp, 1997).
Educators are moving forward but do not yet have the monies available to allow 
every school access to the Internet or to the newest technologies. In order for schools to 
be effective consumers o f technology they need to establish and follow an effective 
technology plan. These plans would support in-service training, professional 
development, and continuing education to help teachers learn to use technology 
effectively in the classroom environment.
Education has been criticized for purchasing new equipment and software that has 
not made a significant impact on school effectiveness (Noble, 1996). All levels of 
educational institutions can help to dispel these negative statements by promoting the use 
o f effective technology plans. If education is to support its two main functions o f (a) 
transmitting the culture, values, and lessons o f the past to current generations; and (b)
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preparing our children for the world in which they live, the new emerging educational
technologies can be a catalyst to assist in carrying out these two major functions (Molnar, 
1997).
Dwyer (1996) stated that evidence is slowly mounting about technology’s positive 
impact in schools. Digital technologies are well on the way to becoming a permanent part 
of the educational arena in countries all around the world.
Recently, President Clinton issued a challenge to schools that would ensure 
technology literacy for all children. Dwyer (1996) stated that inherent in this Presidential 
challenge was the provision for training classroom teachers, acquiring multimedia 
computers, connecting to the Internet, and using effective software and on-line resources. 
The timelime for completion o f this challenge is the year 2000. At that time, it is 
proposed that there will be a three-to-one student to computer ratio in American schools 
(Dwyer, 1996).
Are these extravagant challenges? Probably not. If American schools are to 
participate in the global educational community made available through Internet 
resources, they must meet these challenges. The promise is that technology will improve 
the effectiveness and efficiency o f education for life-long learning and universal 
communication (Dwyer, 1996). The Internet is currently providing many educational web 
sites and resources for school administrators, school boards, teachers, and students. Unit 
plans, lesson plans, activities, evaluation instruments, and many other educational tools 
are available today for integration into the curriculum.
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How are schools to achieve all these goals? Many teachers and administrators are 
unaware o f the many resources available because they have not had an opportunity to 
explore these sites. If  this challenge is met by the year 2000, what will be done with the 
technology once it has been installed? Parents, students, community members, and 
teachers, will hold schools accountable for producing evidence that technology is 
enhancing teaching and learning in the classroom. In a technology plan, monies must be 
allocated to carry out the goals o f this vision.
Meltzer and Sherman (1997) developed the Ten Commandments of Technology 
Implementation which were drawn from successful projects. Highlights from their Ten 
Commandments are as follows:
1. Successful technology implementation planning must identify instructional 
priorities.
2. Technology implementation planning must include administrative support in 
obtaining resources, buffering implementation from outside interference, encouraging 
teachers, and adapting current policies to meet new demands. Adequate time and training 
must be available for teachers to build their skills.
3. Technology implementation must target the needs and respect the expertise of 
professional participants who already have a myriad of technology skills, attitudes, and 
experiences. Teacher in-service must be ongoing and must continually assess progress 
and emerging needs.
4. Technology implementation must include time for training, time for trying out 
new technology in the classroom, and time for collaborating with other teachers about
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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new technology. Research shows that full technology implementation takes 
approximately three to six years.
5. Technology implementation and skill development must provide teachers with 
practical models o f what, when, how, and why to use technology.
6. Technology implementation must be more than just learning the technical skills 
of using hardware and software. It must include integrating technology with effective 
pedagogy.
7. Technology implementation must focus on real classroom application. 
Technology coordinators can assist classroom teachers in modeling effective technology 
integration.
8. Technology implementation must include a technology coordinator. On-site 
coordinators with prior classroom experience, who know both educational technology and 
pedagogy, can be invaluable in making technology integration a positive learning 
experience. The coordinator’s primary work is on-going teacher training and support.
9. Technology implementation must provide equipment and accessibility to the 
equipment.
10. Technology implementation must include allowing teachers unlimited access 
to technology. Giving teachers time during summers and holidays to freely explore all of 
the technological arenas will encourage them to begin integrating technology into their 
classrooms.
Technology implementation is not a one-time expenditure. Currently schools 
spend less than 10 percent o f their technology budget on staff development. Research
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indicates that schools who spend one-quarter to one-half o f their technology budget on 
staff development experience increased use and greater learning opportunities for their 
students (Meltzer & Sherman, 1997).
Many schools across the nation are working with business partnerships and 
competitive grants to find monies to support technology implementation and integration. 
The evidence is clear that monies budgeted for staff development are as important as the 
monies spent on acquiring the hardware and software (Meltzer & Sherman, 1997).
New Directions for Infusing Technology in Teacher Education Programs 
If future teachers are to be agents o f change in the implementation o f technology 
into the schools, then teacher education preservice programs must prepare students with 
the necessary skills to face the challenges ahead. Preservice teacher education students 
need the opportunity to evaluate emerging technologies and investigate the 
appropriateness of their integration into the curriculum (Downs, Clark, & Bennett, 1995).
Present and future K-12 teachers must possess the ability to use instructional 
technology in authentic instruction. Current research has shown that schools, colleges, 
and departments o f education (SCDEs) are considered to be lagging behind in meeting 
the needs o f  new teachers to develop technological competency. Critiques of teacher 
education program performance in training new teachers highlight three areas of concern 
(Downs, Clark, & Bennett, 1995).
1. Bosch and Cardinale's (1993) study (as cited in Infusing Technology into Pre­
service Teachers Education. Digest #94-6) stated that teacher educators do not
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sufficiently model appropriate use of technology for instructional purposes either in 
course or in field experiences.
2. Walters (19921 (as cited in Infusing Technology into Pre-service Teachers 
Education. Digest #94-6) stated that teacher education programs currently do not 
incorporate technology across the curriculum.
3. Baron and Goldman’s (1994) and the Office of Technology Assessment’s 
(1995) studies (as cited in Infusing Technology into Pre-service Teachers Education. 
Digest #94-6) said that instruction which is provided to pre-service teachers tends to 
focus more on older and simpler instructional applications of instructional technology 
(e.g., computer assisted instruction, word processing) and less on exposure to and practice 
with newer, more sophisticated tools (e.g., electronic networks, integrated media, 
problem-solving applications), which support development o f students’ higher-order 
thinking and problem-solving skills.
White (1995) suggested the following goals for teacher education programs (a) 
ensuring that students feel comfortable and successful; (b) modeling, reflecting, and 
actively involving students in promoting learning; (c) providing experiences and 
expectations that help students reach their potential; (d) generating a passion for teaching 
and learning; and (e) developing critical thinking and problem-solving skills. Although 
these are general teacher education goals, they can also be used as instructional 
technology goals.
Objectives for integrating instructional technology goals into teacher education 
programs might include (a) developing an awareness of available hardware and software
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for use in schools; (b) interacting closely with local K-12 schools and technology rich 
classrooms; (c) evaluating hardware and software available for use in schools; (d) 
applying packaged software during all preservice teacher education experiences; (e) 
applying emerging technologies, including multimedia and telecommunications during all 
teacher education preservice experiences; (f) developing lessons and units using 
integrated technology; and (g) engaging in problem-solving activities regarding 
traditional methods issues and successful integration o f technology (White, 1995).
The integration o f technology is vital in teacher education. Modeling, reflecting, 
involving students actively, and developing a community o f learners can be facilitated 
through an appropriate integration o f instructional technology in all curriculum studies 
(White, 1995).
Technology in the Twenty-First Century 
How will education address the challenges of the future? The United States 
Department o f Labor predicts that by the year 2000 at least 44 percent o f all workers will 
be in data services—gathering, processing, retrieving, or analyzing information. Schools, 
therefore, must provide opportunities for students to equip themselves with technology- 
related skills and knowledge for those jobs (Zellers, 1997).
Research shows that educational technology can provide an effective means for 
learning. New intellectual technologies will offer new and better ways to expand human 
capacity, multiply human reasoning, and compensate for human limitations. The world of 
education is changing from an orderly world o f disciplines and courses to an infosphere in 
which communication technologies are increasingly important. While education is
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changing, it will need even more rapid change to keep pace with the challenges o f the 
twenty-first century (Molnar, 1997).
Bartholome (1997) stated that the benchmarks for the twenty-first century will be 
a growing emphasis on learning rather than teaching and an increase of support for 
innovation in learning. Students in secondary and postsecondary schools will be able to 
learn via computers at home or at school. Distance learning, multimedia services, and 
networking will reduce many of the costs o f laboratory instruction and many online 
courses will be offered through telecommunications. The broadcasting of instruction 
using technology will allow students to work around flexible schedules. Currently many 
high school students are enrolling in online advance placement courses, and many 
colleges and universities are offering online courses. Active learning will be a lifelong 
process.
Networking capabilities will become even more evident in the twenty-first 
century. According to Bill Gates (1995) the Internet is not the Information Highway. He 
stated that the Internet is only a precursor o f what we will see in regard to networking 
capabilities. The real Highway will include unheard-of connections emanating from 
hardware yet to be discovered (Gates, 1995).
Many educators might worry about losing their jobs if modems, computers, and 
networking become available everywhere. Gates (1995) said, however, that the 
Information Highway will not replace or devalue any o f the educational talent needed for 
the challenges ahead. Education cannot afford to be ignorant o f all the possibilities 
available (Gates, 1995).
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Molnar (1997) stated that the driving question for education in the twenty-first 
century will be that posed by Herbert Simon o f what it means “to know.” The final 
question Molnar submitted “Is it what we have in our heads or how well we are skilled to 
explore the infosphere?” (Molnar, 1997, p. 68).
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CHAPTER 3 
METHODOLOGY
Studies involving surveys account for a substantial proportion o f research done in 
education. School surveys are generally conducted for the purpose of determining 
recommendations or projections of educational goals. School surveys can provide 
necessary and valuable information to both the school studied and other agencies whose 
operations are school related (e. g., boards of education, Offices of Public Instruction).
The questionnaire is the most common instrument used for data collection and 
survey research. This study utilized the questionnaire to gather information from 
administrators, educators, and technology coordinators in Montana high schools. The 
following information presented the population, the type of research, the survey 
procedure, the research questions, and the treatment o f the data (Gay, 1996).
Population
Prior to the survey mailing, the questionnaire was piloted to two middle school 
technology coordinators. Several suggested changes were incorporated into the survey 
instrument.
The population for this study included all Montana accredited high schools. A list 
o f the schools was obtained from the State o f Montana, Office of Public Instruction 
(DPI). The first mailing which included the questionnaire and a cover letter describing the 
nature o f the study was sent to all high schools on January 9, 1997. This first mailing 
netted 110 (60%) responses. In order to increase the number of responses, a second
19
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mailing containing another cover letter and copy o f the survey was sent February 1, 1997. 
The second mailing netted an additional 43 responses for a total response of 153 (83%). 
Careful attention and adherence to confidentiality of the respondents was considered.
Research Design
The questionnaire designed for this study (see Appendix A) contained five major 
sections containing 15 questions (a) two questions concerning numbers of students and 
types and number o f computers currently being used in Montana high schools; (b) five 
questions concerning the technology coordinator position or the teacher filling this role; 
(c) three questions concerning network connections; (d) two questions concerning 
software; and (e) three miscellaneous questions concerning computer languages being 
used, multimedia equipment being used, and the identity of the survey respondent 
(principal, teacher, or technology coordinator).
Data Analysis
All data from the questionnaires were compiled and entered into a computerized 
database, (M/S Access) to analyze the findings of the study. Tables and charts of 
frequencies are used to display these findings. Statistical software, SPSS, was used for 
data analysis. Frequency tabulations were used to answer the following research 
questions.
1. What types of instructional technologies are currently being used in Montana 
Secondary schools (grades 9-12)?
2. How does instructional technology’s use compare among Montana’s Class AA, 
A, B, and C high schools?
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CHAPTER 4 
RESULTS
The procedures for the analysis o f data for this study of instructional technology 
use in Montana high schools were described in Chapter Three. This chapter contains the 
findings o f the data collected from the questionnaire mailed to all OPI accredited 
Montana high schools. The questionnaire was divided into five sections and the findings 
are reported and discussed as they relate to the questions posed in sections one through 
five.
Section One
In this section o f the questionnaire school personnel were asked to provide 
demographic information about the number of students enrolled in their school and the 
types and numbers o f computers currently used by administrators, teachers, and students.
Question one. Please record the number o f students enrolled in your school. The 
information presented in Table 1 represents a summary of the total number o f Class AA, 
A, B, and C schools; the number of respondents by class; and the total number of students 
by class in the surveyed schools.
Table 1
Category Class AA Class A Class B Class C
Total # of schools 13 22 43 105
Total # responding schools 10 16 39 87
Total # students in responding schools 15,509 8,578 11,403 10,540
21
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Question two. Please indicate the type and number of computers that are currently 
being used by the following people. The information shown in Figures 1, 2, and 3 
identifies the type and number o f computers currently used by administrators, teachers, 
and students. The responses denote that many administrators, teachers, and students use 
both the Apple/MAC and PC platforms.
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student Use of Operating Systems
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Section Two
Question three. Technology coordinator: Does your school have a person who 
performs this function? Statistics shown in Figure 4 indicate that Class C schools have 
the highest percentage of technology coordinators—56 o f 87 (64%).
Technology Coordinator
JQ 65%
60%
o>
o
8 AA A B C
School Class
Figure 4
Question four. Certificates/endorsements your technology teacher(s) hold. Q f all 
of the responding schools that had technology coordinators only 10 did not hold teaching 
certificates. An interesting fact described by the information in Figure 5 is that the 
majority o f  technology coordinator positions in all class schools are held by teachers with
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business endorsements. This was also true in the findings of the 1992 Holubek and 1995 
W illiams’ surveys.
Technology Coordinator Teaching Endorsem ents
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Question five. Technology coordinator duties. Please check all that apply. The 
types of technology coordinator duties are indicated in Figure 6. When looking at all class 
schools the technology coordinators’ duties are widespread and varied. Class AA 
technology coordinators appear to be ardently involved in many duties.
Technology Coordinator Duties
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Question six. Classroom computer maintenance. Who has the primary 
responsibility for maintenance and/or repairs? From the information noted in Figure 7, 
classroom computer maintenance is not a primary responsibility o f any specific group. 
Class A and B technology coordinators appear to be responsible for most o f their schools’ 
computer maintenance.
Classroom Computer Maintenance
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Question seven. Professional development: What is the preferred type? Apparent 
from the information shown in Figure 8, most Class A school personnel prefer district in- 
service or workshop professional development training. As indicated in the review of 
literature, training is an integral part o f any technology plan.
Preferred Professional Development Type
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Section Three
Question eight. Network; If you have classroom network connections, in which 
departments are they located and which network operating system(s) are you using? The 
information shown in Figure 9 illustrates that the majority o f network connections in 
Class AA schools are in the business department (80%) with an equal distribution of 
Novell, Ethertalk, and Windows for Workgroups network operating systems.
C lass AA Network Connections
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The information in Figure 10 shows that the business department and all 
classrooms are the predominant locations for the network connections. Although Novell 
is the predominant network operating system used, Ethertalk is a close second in Class A 
schools.
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Class A Network Connections
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The information in Figure 11 shows that in Class B schools Novell is the leading 
network operating system. The evidence from Figures 10, 11, and 12 shows that the 
majority o f  individual network connections are located in the business department.
Class B Network Connections
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In Class C schools the Novell network is appartently the leading network 
operation system used as shown in Figure 12. The business department continues to lead 
other individual departments in network connections.
C lass C Network Connections
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Question nine. Network/telecommunications: Please indicate the number of 
network/telecommunications functions used by the following populations. The 
information illustrated in Figures 13, 14, and 15 shows that administrators, teachers, and 
students all use the Internet and e-mail for the majority o f their network/ 
telecommunication functions. School class information derived from these figures shows 
that (a) administrative use o f e-mail in Class AA schools is high, (b) teacher use of 
Internet access in Class AA and A schools is high, and (c) student use of Internet access 
clearly leads other network/telecommunication access in all class schools.
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Question ten. Connections: Please indicate the type and number of connections in 
your classroom. Cable/satellite TV, network, and telephone connections are shown in
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Figures 16, 17, and 18. The majority of cable/satellite TV connections are in the library as 
shown in Figure 16. Network connections are primarily located in business and library. 
The majority o f telephone connection locations are in business and library. In Class A 
schools, findings show that there are more telephone connections in library, math, and 
science than in business and English.
Location of Cabie/Satellitte TV Connections
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Location of Telephone Connections
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Section Four
Question eleven. Application programs: Please indicate which programs are 
currently being used in classroom instruction. The information in Table 2 indicates that a 
variety o f word processing applications are in use in all class schools. WordPerfect, 
however, seems to be the leader in Class A, B, and C schools.
Table 2
Word Processing Program Use by Class
Class AA Class A Class B Class C
M/S Works 80% 69% 64% 64%
MS/Word 80% 56% 36% 46%
WordPerfect 70% 88% 87% 83%
The information in Table 3 shows that MS/Excel is the spreadsheet program of 
choice in Class AA, A, and B schools. MS/Works, however, seems to be the spreadsheet 
application o f choice in Class C schools. As a comparison, Williams’ 1995 study showed 
that MS/Works was the leading spreadsheet program in all class schools.
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Table 3
Spreadsheet Program Use bv Class
Class AA Class A Class B Class C
Lotus 20% 31% 28% 40%
MS/Excel 100% 75% 64% 56%
M/S Works 70% 69% 54% 62%
Quattro Pro 0% 19% 15% 14%
MS/Works is indicated as the database application o f choice for by Class A A, A,
B, and C schools; as shown in Table 4. MS/Works was one of the first integrated software
programs used in Montana schools and continues to popular.
Table 4
Database Program Use bv Class
Class AA Class A Class B Class C
dBase 20% 44% 5% 22%
Fox Pro 10% 0% 3% 2%
MS/Access 30% 25% 18% 17%
MS/Works 0% 6% 3% 3%
Aldus Pagemaker was one o f the first desktop publishing packages on the market 
for school use. Statistics from Table 5 indicate that the majority o f Class AA, A, B, and C 
schools are still using this program.
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Table 5
Desktop Publisher Program Use bv Class
Class AA Class A Class B Class C
MS/Publisher 30% 31% 33% 39%
Pagemaker 80% 75% 79% 59%
The information in Table 6 shows that MS/PowerPoint is the leading presentation 
software being used. Holubek’s 1992 and Williams’ 1995 surveys indicated that the 
number one presentation program was WordPerfect Presentations. This is no longer the 
case.
Table 6
Presentation Program Use bv Class
Class AA Class A Class B Class C
Harvard Graphics 0% 6% 3% 3%
MS/PowerPoint 90% 56% 51% 37%
WP/Presentations 20% 38% 15% 18%
Since 1993, Microsoft has been developing school partnerships with a number of 
Montana colleges and universities. Currently, Microsoft is working on developing 
partnerships with K-12 schools in Montana.
Question twelve. Instructional software: Please check all areas that use 
instructional software. The information in Figure 19 indicates that instructional software 
is being used in a number of disciplines throughout the schools. The heaviest use seems 
to be in business, science, math, and library.
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Section Five
Question Thirteen. Computer language: Please check all computer languages 
taught at your school. The information in Figures 20 and 21 shows that BASIC and 
PASCAL are the computer languages taught most frequently in Class AA schools on both 
the PC and MAC platforms. Research shows that Java, HTML, and C++ are the more 
relevant computer languages today, however, the results in Figures 20 and 21 show that 
these languages are not frequently taught in Montana high schools (Goff, 1997; Dyrli,
1997).
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Question Fourteen. Please check the type and location of multimedia equipment 
used for classroom instruction in your school. From the information shown in Figure 22, 
CD-ROMs are widely used by a variety of curricular areas in Class AA schools.
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Class A Type and Location of Multimedia Equipment
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In Class A and B schools, multimedia use is scattered across the disciplines, 
however, the library, business, math, and science share in many uses. These trends are 
shown in Figures 23 and 24.
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Class C Type and Location of Multimedia Equipment
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The information shown in Figure 25 indicates that the business department and 
the library are the highest users of multimedia equipment for classroom instruction. CD- 
ROMs are more widely used than any other multimedia in all class schools.
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Question Fifteen. Survey completed by. Figure 26 displays the information about 
survey respondents. Principals completed the majority o f surveys returned from all class 
schools.
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Summary of Findings
But, what do all o f these findings reveal? Were there conclusions which could be 
formed from the analysis of the responses?
After investigating the types o f instructional technologies being used in Class AA, 
A, B, and C Montana high schools, the conclusions which might be drawn and are most 
apparent from the study’s five sections include;
1. Between 40 percent and 78 percent o f administrators, teachers, and students are 
using Windows ‘95 or Windows 3.X, The MAC operating system is utilized more 
frequently by teachers and students in Class AA schools.
2. Class C schools have the highest percentage o f technology coordinators-56 of 
87 (54%). O f all the responding schools that had technology coordinators only 10 did not 
hold a teaching certificate. Teachers with business certificates held the highest number of 
technology coordinator positions.
3. The predominant individual location for network connections is the business 
department. Novell is the most popular network operating system for Class A, B, and C 
schools, while EtherTalk, Novell, and Windows for Workgroups dominate the Class AA 
schools. Administrators and teachers are frequent users o f e-mail and the Internet, while 
student use o f Internet access clearly leads other network/telecommunication functions. 
Student use o f Internet and other network/telecommunication functions, however, lags 
behind that o f administrator and teacher use.
4. In assessing the software applications used in Montana high schools M/S Word 
and M/S Works are the primary word processing applications in use by Class AA schools.
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WordPerfect is the leader in Class A, B, and C schools. M/S Excel is the leading 
spreadsheet application used in Class AA, A, and B schools, while M/S Works is the 
leader in Class C schools. M/S Access is the leading database application in Class AA 
and B schools, while dBase is more frequently used in Class A and C schools. PageMaker 
and M/S PowerPoint are the leading desktop publishing and presentation applications 
used by all class schools. Use o f Microsoft Office applications appears to be on the rise in 
Montana high schools from comparing Williams’ (1995) survey results with this study. 
Overall, business has an 88 percent use of instructional software, the highest of all 
curricular areas.
5. Much more programming is taught on the PC platform than on the MAC 
platform. PASCAL and BASIC are the languages taught most frequently on both the PC 
and MAC platforms. Although JAVA, HTML, and C++ are the more relevant computer 
languages today, these are not fi-equently taught in Montana high schools.
Multimedia use is scattered across all disciplines, however, the business 
department is the leader o f multimedia use for classroom instruction. CD-ROMs are the 
most widely used multimedia in all class schools.
The final question of the survey identified the role o f the person completing the 
questionnaire. Over 50 percent o f the respondents were high school principals.
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CHAPTER FIVE 
SUMMARY AND RECOMMENDATIONS 
Summary
This study investigated what types of instructional technologies are currently 
being used in Montana secondary schools (grades 9-12) and how the instructional 
technology use compares among Class AA, A, B, and C high schools. The data for the 
results o f this study were compiled from 152 questionnaires received from a population of 
183 (83%). The total population o f the study consisted o f all accredited Montana high 
schools. This list o f schools was obtained from the State o f Montana, Office of Public 
Instruction.
The research described in this thesis was designed to obtain input from 
administrators, teachers, and technology coordinators related to their use of instructional 
technology. The research of Montana high schools was designed to identify (a) the 
numbers o f students and types and numbers of computers used; (b) the technology 
coordinator’s position and role; (c) the network connections, network operating systems, 
and network locations; (d) the types o f application software used; and (e) the computer 
languages taught, types and location of multimedia equipment, and the role of the person 
completing the survey.
The 152 respondents shared information about instructional technology use in 
their schools. The responses were tallied, analyzed, and summarized through a series of 
tables, figures, and narratives.
40
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The results of this study can be used by Montana public schools and other 
agencies whose operations are school related (e. g., Offices o f Public Instruction, 
educational institutions, and boards of public education) to determine future paths. 
Information gleaned from this survey can also be used in determining recommendations 
or projections of educational goals.
In determining the types of instructional technology used in Montana high schools 
and their comparison by class, the findings were that (a) Montana is currently using a 
variety o f technology and software applications in all class schools and (b) although there 
are some differences in instructional technology use in different class systems, there are 
no overwhelming differences evident from one class to another.
In comparing the information compiled from this survey with the 1996 Quality 
Education Data (QED) Educational Technology by State report, Montana schools appear 
to have approximately 45 percent access to the Internet. The 1996 Montana State Tech 
Survey Report (compiled by QED) shows that approximately 79 percent o f all K-I2 
Montana schools surveyed (648 of 892—72%) had Internet access.
Microsoft and Departments and Schools o f Education in higher education 
institutions initiated a partnership in 1993. Microsoft provided free Microsoft Office 
products, publishing products, and CD-ROMs to all five Montana higher education 
institutions. In comparing the findings of the studies by Holubek (1992) and Williams 
(1995) the use of Microsoft Office and other Microsoft multimedia software has grown. 
Microsoft also established partnerships with Business Professionals of America advisors 
giving free software to help integrate technology into their curriculum. The National
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Business Education Association (NBEA) and Microsoft are collaborating to provide 50 
teachers and their schools the tools and resources needed to integrate technology into 
education and meet the NBEA’s National Standards for Business Education. Because of 
the school partnerships developed with Microsoft, many Microsoft products are being 
used in Montana high schools and from the studies referenced above, the use will 
continue to grow.
Recommendations for Implementing Future Change in Montana High Schools
and Teacher Education Programs
The review o f literature cited and the results of this study indicate technology 
plans are essential for successful integration of instructional technology. The primary 
recommendations include:
1. Montana high schools should develop technology plans which successfully 
integrate technology into their curricula.The Montana State Tech Survey Report ( 1996) 
shows that 55 percent o f Montana schools do not have a technology plan.
2. Montana high schools should strive to provide, through traditional or 
alternative means of financing, the infrastructure and equipment necessary to give 
students access to the Internet and other telecommunication functions.
3. Teacher Education Programs should develop technology plans which 
successfully integrate technology into all areas.
4. In agreement with White’s (1995) recommendations. Teacher Education 
Programs should ensure that (a) faculty model, reflect, and actively involve students in 
the use o f instructional technology in their curricula; (b) students feel comfortable and
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successful in using technology in their curricula; (c) students interact closely with K-12 
schools and technology rich classrooms; (d) students evaluate software and hardware for 
use in their discipline; (e) students design unit plans, lessons plans, projects, and activities 
integrating technology; and (f) students engage in problem-solving activities integrating 
technology.
There is clear evidence that educators must be willing to progress and change as 
technology innovations are developed for our world. Because telecommunications will 
continue to revolutionize our educational future, educators need to participate actively in 
shaping, implementing, and determining how emerging technologies are used. Based on 
the discrepancies found in the 1996 QED Educational Technology by State report, the 
1996 Montana Tech Survey Report, and this study, future research into the use of 
technology in Montana high schools is suggested.
Technology, whether we like it or not, is changing the face of the planet. It is 
changing our notion o f who we are as citizens o f the planet. We can pretend that 
this is not happening and hold onto the past for as long as we can. Or we can grab 
this opportunity to build a world of peace, prosperity, and understanding (Dwyer, 
1996, p. 26).
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University of
M o n ta n a
Curriculum and Instruction
School of Education 
The U niversity of M ontana 
Missoula, M ontana 59812-1054
(406) 243-4217
January 8, 1997
Dear Educator;
As an educator in a Montana high school, you are aware o f the constant changes 
occurring in the use o f technology in education. Montana secondary educational 
institutions are continually challenged to be up-to-date with current technological trends. 
With Network Montana and other programs, Montana is staying abreast of advances in 
technology.
I am conducting a study to determine if the teacher education programs are adequately 
preparing students to use technology in Montana's secondary classrooms. The enclosed 
survey will assess the current use o f technology in Montana high schools. In order that 
the results truly represent educators o f secondary schools in Montana, it is important that 
the enclosed questionnaire be completed and returned. A strong response is critical to this 
study.
You may be assured o f complete confidentiality with your response. The pre-addressed 
return envelope has an identification number for mailing purposes only. This is so I can 
check your name off o f the mailing list when your questionnaire is returned, and not 
bother you with a follow-up.
The results o f this research will be available to all school administrators and educators in 
Montana. If  you would like to receive a summary of the findings, please write "copy of 
results requested" and print your name and address on the back o f the return envelope. 
Please do not put this information on the survey itself.
My sincere appreciation is extended to you for your help in making this study possible. I 
look forward to receiving your questionnaire by January 31, 1997.
Sincerely,
Sandra Williams
Business Educator and Graduate Student 
(406) 243-4978
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8 8 8 8 8 8 8 8 8
Col umn
T o t a l
13
10
6 . 6
16
1 0 . 5
Number  o f  M i s s i n g  O b s e r v a t i o n s :  0
15
30
39
2 5 . 7
Row 
4 T o t a l
58
87
5 7 . 2
109
7 1 . 7
2
1.  3 
2
1.  3
2
1 . 3
3 . 9
3
2 . 0
5 . 3
3
2 . 0
1 
. 7
3
2 . 0
1
.7
1
.7
1
.7
2
1 . 3
4
2 . 6
1
. 7
1
.7
2
1 . 3
152
1 0 0 . 0
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SMAC b y  S I Z E
C o u n t
SMAC--------------  1----------------- H
SIZE P ag e  1 oE X
C l a s s  AA C l a s s  A C l a s s  B C l a s s  C
Row
I I  2 3 4 , T o t a l
. 0 0  , 3 10 21 50 84
I  5 5 . 3
I----------------- 1----------------- - -------------------------- -
1 . 0 0  1 6 7
4 . 6
2 . 0 0  1 ' 3 4
2 . 6
3 . 0 0  1 1
. 7
5.  00
6 . 0 0  2 3 5
3 . 3
7 . 0 0  1 1 2
1 . 3
3 . 0 0  • 1 2  3
2.0
1 0 . 0 0  2 2
1.  3
1 1 . 0 0  1 1
.7
1 2 . 0 0  1 1 2  3
2 . 0
1 4 . 0 0  1 2 3
'   2^
1 5 . 0 0  1 2  3
2 . 0
1 6 . 0 0  I 1 1
.7
 1 : ' !
2 0 . 0 0  1 ! 1 1 1 4
I 2 . 6
I--------------------------------- I--------------------------------- :________   :----------------------------------
2 2 . 0 0  I i : 1 1
I j .7
2 4 . 0 0  ! I ' 3 ' 3
I I 2 . 0
1- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - i —     '  - - - - - - - - - - - - - -
2 5 . 0 0  ' 2 2 4
2 . 6
2 9 . 0 0  ‘ 1 I 1
I , . 7 1  1---------- 1
3 0 . 0 0  ! I I 1 1
:-----------;-----------1_______i_______: ■’
3 3 . 0 0  I i 1 I I 1
i ; - - - - - - - - - - - - - - - - - - 1- - - - - - - - - - - - - - - - - - i - - - - - - - - - - - - - - - - - - 1
3 5 . 0 0  I I , I 1 I 1
1 ! ! i .7
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Q3
4 0 . 0 0 1 1
5 0 . 0 0 1 1 2
1 . 3
5 5 . 0 0 1 1
5 7 . 0 0 1 1
5 9.  00 1 1
7 0 .  00 1 1
8 1 .  00 1 1
1 0 0 . 0 0 1 1
1 3 0 . 0 0 1 1
1 7 5 . 0 0 1 1
3 5 0 . 0 0 1 1
4 0 0 . 0 0 1 1
8 8 8 8 8 3 8 8 8 2 1 3
2 . 0
Column
T o t a l
10
6 . 6
16
1 0 . 5
39
2 5 . 7
87
5 7 . 2
152
1 0 0 . 0
o f  M i s s i n g  O b s e r v a t i o n s :  0
SIZE
C o u n t  
Row P e t  
C o l  P e t
SIZE
C l a s s  AA 
:
C l a s s  A
2
C l a s s  B
3
Page  
C l a s s  C
4
1 o f  1
Row
T o t a l
. 0 0 4
7 . 0
4 0 . 0
7
1 2 . 3
4 3 . 8
15
2 6 . 3
3 8 . 5
31
5 4 . 4
3 5 . 6
57
3 7 . 5
1 . 0 0 6
6 . 3
6 0 . 0
9
9 . 5
5 6 . 3
24
2 5 . 3
6 1 . 5
56
5 8 . 9
6 4 . 4
95 
62 .5
Col umn
T o t a l
10
6 . 6
16
1 0 . 5
39
2 5 . 7
87
5 7 . 2
152
1 0 0 . 0
C h i - S q u a r e V a l u e or S i g n i f i c a n c e
P e a r s o n
L i k e l i h o o d  R a t i o  
H a n t e l - H a e n a i e l  t e s t  f o r  
l i n e a r  a s s o c i a t i o n
. 4 3 8 2 2
. 4 3 3 8 0
. 3 2 8 8 0
. 93224  
. 93311  
. 5 6 63 6
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Minimum E x p e c t e d  F r e q u e n c y  -  3 . 7  50
C e i l s  w i t h  E x p e c t e d  F r e q u e n c y  < 5 -  1 OF 8 ; 12.5%)
Number  o f  M i s s i n g  O b s e r v a t i o n s :
C R O S S T A B U L A T I 0 N • » •
SQ4 ( t a b u l a t i n g  1) 
b y  SIZE
C e r t i f i c a t e s  o f  t e c h n o l o g y  c o o r d i n a t o r
P a g e  1 o f  2
SIZE
C o u n t
5Qi
C l a s s  AA
1
C l a s s  A 
2
C l a s s  B
3
C l a s s  C 
4
Row
T o t a l
Q4N0NE1 0 0 1 6
5 . 9
0 4 NONE2 1 1 2 0 4
3 .4
Q4N0NE3 0 0 1 0
. 8
0 4 NONE4 0 0 1 0 1
.3
04BUS1 1 7 10 33 51
4 2 . 9
Q4BUS2 4 7 10 14 35
2 9 . 4
Q4BUS3 3 3 5 2 13 
10.  9
Q4BUS4 3 0 1 0 4
3 . 4
Q4ELEM1 0 0 6 8 14
1 1 . 8
Q4ELEM2 0 0 0 4 4
3. 4
Q4ELEM4 ' 0
1
1
0 1 0 1
.8
Q4LIB1 2 1 1 6 10
8 . 4
Q4LIB2 2 0 1 6 9
7 . 6
Q4LIB3 0 ' 0 1 1 2
1 . 7
Q4MATH1 1
 ̂ 1
5 9 15 ' 30
2 5 . 2
04MATH2 3 i
! 1
1 4
I
5 13
1 0 . 9
Q4MATH3 0 1
L _  1
1 4
i
t  t
i  '
8
6 . 7
Q4MATH4 ! 0 ; 3 1 1 1 5
18
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4 . 2
Q4SCI1 2 3 3 13 21 
17.  6
Q43CI2 1 1 3 2 7
5 . 9
Col umn
T o t a l
3
6 . 7
14 
1 1 . B
31 
2 6 . 1
66
5 5 . 5
119
1 0 0 . 0
P e r c e n t s  a n d  t o t a l s  b a s e d  on r e s p o n d e n t s
( C o n t i n u e d )
. . . C R 0  S S T A B U L A T I  0 N . . .
5Q4 ( t a b u l a t i n g  1) 
b y  SIZE
C e r t i f i c a t e s o f  t e c h n o l o g y c o o r d i n a t o r
P a ge  2 o f  2
SIZE
C o u n t C l a s s
1
AA C l a s s  A
2
C l a s s  B 
3
C l a s s  C 
4
Row
T o t a l
Q4SCI3 0 0 2 2 4
3 . 4
Q4SCI4 0 0 0 1 1 
. 8
Col umn
T o t a l
8
6 . 7
14
1 1 . 8
31
2 6 . 1
66
5 5 . 5
119
1 0 0 . 0
P e r c e n t s  a n d  t o t a l s  b a s e d  on  r e s p o n d e n t s
119 v a l i d  c a s e s ;  33 m i s s i n g  c a s e s
. . . C R 0 S S T A B U L A T I 0 N . . .
SQ5 ( t a b u l a t i n g  1) 
by SIZE
T e c h n o l g y c o o r d i n a t o r  d u t i e s
SIZE
C o u n t 1 C l a s s  1 
1
1
AA C l a s s  A 
2
C l a s s  B 
3
C l a s s  C 
4
Row
T o t a l
Q5PURCH : 9 11 23 57 1009 1 . 7
Q5HWI 7 3 22
1
42 30
7 3 . 4
Q5SWI 11 26 54 98 
89.  9
Q5SYS 1 5
1
9 1 24
1
35 ! 73
6 7 . 0
Q5INSERV 1 6
1
7 1 21 I 36
72
6 6 . 1
Q5HWM ! 7 1 10 i 25 1 43 85
7 8 . 0
19
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Q5SWM 6 11 25 36 78
7 1 . 6
Q5NET 5 8 24 30 67
6 1 . 5
Q5VEND 6 8 15 31 60
5 5 . 0
Col umn
T o t a l
9
8 . 3
12
1 1 . 0
27
2 4 . 8
61
5 6 . 0
109
1 0 0 . 0
P e r c e n t s  a n d  t o t a l s  b a s e d  on  r e s p o n d e n t s
109 v a l i d  c a s e s ;  43 m i s s i n g  c a s e s
. . . C R O S S T A B U L A T I  0 N . . .
$Q6 ( t a b u l a t i n g  1) 
by  SIZE
C l a s s r o o m c o m p u t e r m a i n t e n a c e
SIZE
C o u n t C l a s s  AA 
1
C l a s s  A 
2
C l a s s  B C l a s s  C 
3 4
Row
T o t a l
Q6C00R 2 8 20 32 62
4 3 . 7
Q6TEACH 3 5 9 38 55
3 8 . 7
Q6C0MP 3 6 12 28 49
3 4 . 5
Col umn
T o t a l
7
4 . 9
15 
10 .  6
37
2 6 . 1
83
5 8 . 5
142
1 0 0 . 0
P e r c e n t s  a n d  t o t a l s  b a s e d  on  r e s p o n d e n t s
142 v a l i d  c a s e s ;  10 m i s s i n g  c a s e s
. . . C R O S S T A B U L A T I 0  N . . .
SQ7 ( t a b u l a t i n g  1) 
b y  SIZE
P r e f e r r e d p r o f e s s i o n a l  d e v e l o p m e n t
SIZE
C o u n t 1 C l a s s  AA
1
C l a s s  A
2
C l a s s  B C l a s s  C 
3 4
Row
T o t a l
SQ7 ...................
Q7EDUC 3 4 12
1
29 48
3 3 . 3
Q7GRAD 0 2 2 ;
!
5 (
9
6.  3
Q7INSERV 7 13
r  :  
I 25  1
i  i
«  i
1
38
6 1 . 1
Q70TH 0 1
'  1
■ ,, i
4 i 6
4 . 2
20
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Q7W0RK
Column
T o t a l
11
9 16
6 . 3  1 1 . 1
12
39
2 7 . 1
34
BO
5 5 . 6
P e r c e n t s  a n d  t o t a l s  b a s e d  on r e s p o n d e n t s  
144 v a l i d  c a s e s ;  8 m i s s i n g  c a s e s
62
43 .1
144
100.0
C R 0  S S T A B U L A T I  0 N • • •
$Q8 ( t a b u l a t i n g  1) 
by  SIZE
N e t w o r k o p e r a t i n g s y s t e m s
P a g e  I  o f  2
SIZE
C o u n t C l a s s  AA 
1
C l a s s  A
2
C l a s s  B 
3
C l a s s  c  
4
Row
T o t a l
QBAPALL 1 0 1 4 6
6 . 9
Q8APBUS 1 2 1 5 9
1 0 . 3
06APENG 1 0 2 1 4
4 . 6
Q8APLIB 1 0 3 1 5
5 .7
Q8APMATH 1 0 4 1 6
6 . 9
Q8APSCI 0 0 1 2 3
3 .4
Q8ETHALL 0 4 1 4 9
10.  3
Q8ETHBUS 2 3 0 1 6
6 . 9
Q8ETHENG 2 0 0 1 3
3 . 4
Q8ETHLIB ; 2 2 0 1 5
5 . 7
Q8ETHKAT
f
i 2 0 ' 0 2 4
4 . 5
Q8ETHSCI 1 1 0 0 1 2
2 . 3
Q8ETH0TH ; 2 0 ; 1 0 33 . 4
QSNOVAEL ■ 1 3
1
1 '
9 :
i
24
2 7 . 6
QBNOVBOS 1 2 4 1 15
1
« i
29 
33.  3
Q0NOVENG ; ° 1 I *
1
2 7
8 . 0
Q0NOVLIB 2 2 5 5 14
21
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Q8N0VMAT
Q8N0VSCI
Q8WINALL
Col umn
T o t a l
1 6 . 1
10
1 1 . 5
2
2 . 3
5
5 . 7
7
8.0
14
1 6 . 1
31
3 5 . 6
35 87
4 0 . 2  1 0 0 . 0
P e r c e n t s  a n d  t o t a l s  b a s e d  on r e s p o n d e n t s  
( C o n t i n u e d )
* • *  C R O S S T A B  U L A T I O N
SQ8 ( t a b u l a t i n g  1) N e t w o r k  o p e r a t i n g  s y s t e m s  
b y  SIZE
P a g e  2 o f  2
SIZE
C o u n t  C l a s s  AA C l a s s  A C l a s s  B C l a s s  C 
1 2  3 4
SQ8
P e r c e n t s  a n d  t o t a l s  b a s e d  o n  r e s p o n d e n t s
Row
T o t a l
Q9WINBUS 2 1 5 4 12
1 3 . 0
Q8WINENG 1 0 1 0 2
2 . 3
Q8WINLIB 1 0 1 1 3
3 . 4
Q8WINMAT 1 0 2 0 3
3 .4
Q8WINSCI 1 0 0 0 1
1 .1
Q8WIN0TH 1 0 0 2 3
3 . 4
Û8NTALL 0 1 2 3 6
6 . 9
Q8NTB0S 1 1 0 2 1 4
4 . 6
Q8NTLIB
1
1 0 1 0
2 . 3
Q8NTKAT 0 0 1 0 1
1 .1
Q8NTSCI 0 0 1 0 1
1 . 1
Q8NT0TH ; 0
I
0 0 1
1 . 1
Col umn
I
7 14
■ ’
31 35 87
T o t a l 8 . 0 1 6 . 1 3 5 . 6 4 0 . 2 1 0 0 . 0
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8^ v a l i d  c a s e s ;  65 m i s s i n g  c a s e s
Q9ADBTN b y  SIZE
Q9ADBTN
C o u n t
SIZE
C l a s s  AA 
1
C l a s s  A
2
Page
C l a s s  B C l a s s  C
3 4,
1
1 Of 1
Row
T o t a l
. 00 8 13 30 73 124 
81 .  6
1.  00 2 5 10 17
1 1 . 2
2 . 00 4 3
4 . 6
3 . 00 1 1 2
1 . 3
7 . 00 1 1
.7
1 5 . 0 0 1 1
. 7
Col umn
T o t a l
10
6 . 6
16
1 0 . 5
39 97 
2 5 , 7  5 7 . 2
152
1 0 0 . 0
Number  o f  M i s s i n g  O b s e r v a t i o n s :  0
Q9A0EM b y  SIZE
Û9ADEM
SIZE P age  1 o f  1
C o u n t
C l a s s  AA C l a s s  A C l a s s  B C l a s s  C
. 00 
1.00 
2.00
3 . 0 0  
4 . 0 0
5 . 0 0
7 . 0 0  
20.00 
4 5 . 0 0  
Col umn
1 ;
Row 
4 T o t a l
14
12 19 34
10 
13 . 9
29
4 0 . 3
14 
19 . 4
6
9 . 3
11. 1
1 . 4
2
2.8
1
1 . 4  
1
1 . 4  
72
23
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Q9ADINT
Q9AD0TH
T o t a l 9 . 7  1 6 . 7 2 6 . 4 4 7 . 2 1 0 0 . 0
i s s i n g  O b s e r v a t i o n s :  90
SIZE
C o u n t
SIZE
C l a s s  AA C l a s s  A
1 2
C l a s s  B
3
Page  
C l a s s  C
4
1 o f  1
Row
T o t a l
. 0 0 5 ' 8 21 50 84
5 5 . 3
1 . 0 0 1 4 10 21 36
2 3 . 7
2 . 0 0 1 2 5 5 13
9 . 6
3 . 0 0 1 2 6 9
5 . 9
4 . 0 0 : 1 3 5
3 . 3
5 . 0 0 1 1
6 . 0 0 1 1
.7
9 . 0 0 1 1
.7
1 2 . 0 0 1 1
.7
2 0 . 0 0 1 1
.7
Col umn
T o t a l
10 16 
6 . 6  1 0 . 5
39
2 5 . 7
87 
57 .2
152
1 0 0 . 0
i s s i n g  O b s e r v a t i o n s ;  0
SIZE
C o u n t
SIZE
C l a s s  AA C l a s s  A
1! 2
C l a s s  B
3
Page  
C l a s s  C
4
1 o f  1
Row
T o t a l
. 0 0 10 16 37 85 148
9 7 . 4
1 . 0 0 2 2
2 . :
Col umn
T o t a l
10 16 
6 . 6  1 0 . 5
39
2 5 . 7
07
5 7 . 2
152
1 0 0 . 0
Number  o f  M i s s i n g  O b s e r v a t i o n s ;  0 
Q9T8TN b y  SIZE
SIZE
C o u n t
P a ge  1 o f  1
24
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Q9TBTN
C l a s s  AA C l a s s  A C l a s s  B C l a s s  C
R o w
1 2  3 4 T o c a l
Q9TEM
. 0 0 a 13
'
33 65 119
7 3 . 3
1 . 0 0 ■ 1 5 6
3 . 9
2 . 0 0 1 7 8
5 . 3
3 . 0 0 2 2
1 . 3
4 . 0 0 1 1 2
1 . 3
5 . 0 0 2 2 1 5
3 . 3
6 . 0 0 1 1 2
1.  3
8 . 0 0 1 1
1 0 . 0 0 1 1
1 2 . 0 0 1 1
1 4 . 0 0 1 1
1 5 . 0 0 1 1
2 1 . 0 0 1 1
2 3 . 0 0 1 1
3 0 . 0 0 1 1
Col unm
T o t a l
10 16 
6 . 6  1 0 . 5
39
2 5 . 7
87 
57 .2
152
1 0 0 . 0
U s s i n g O b s e r v a t i o n s :  0
SIZE
C o u n t
SIZE
C l a s s  AA C l a s s  A
1 , 2
C l a s s  B
3
Page  
C l a s s  C
4
1 o f  1
Row
T o t a l
. 0 0 4 5 17 42 68
4 4 . 7
1 . 0 0 1 4 9
5 . 9
2 . 0 0 1 9 10
6 . 6
3 . 0 0 ! 1 3 3 10 16
25
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4 . 0 0
5 . 0 0
6.00 
7 . 0 0
a .00 
1 0 . 0 0  
14 . 00
1 5 . 0 0  
16 .  00
1 7 . 0 0
2 0 . 0 0  
2 1 . 0 0
2 3 . 0 0
2 5 . 0 0
3 1 . 0 0
4 0 . 0 0
4 5 . 0 0
6 0 . 0 0
7 5 . 0 0
1 0 0 . 0 0  I
Col umn
T o t a l
1 I
2 8 . 0 0
3 0 . 0 0  1
10
6.6
16
1 0 . 5
39
2 5 . 7
Nu mb er  o f  M i a e i n g  O b s e r v a t i o n s :  0
26
87
5 7 . 2
1 0 . 5
5
3 . 3
5
3 . 3
7
4 . 6
2
1 . 3
2
1 . 3
6
3 . 9
152
100.0
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Q9TINT by  SIZE
SIZE
C o u n t
P a g e  I  o f  1
Q9TINT
C l a s s  AA C l a s s  A C l a s s  B C l a s s  C
Row
11 2 3 4 '  T o t a l
.00
1.00
2.00
3 . 0 0
4 . 0 0
5 . 0 0
6.00
7 . 0 0
8.00 
1 0 . 0 0  
1 2 . 0 0
1 3 . 0 0  
14 . 0 0
1 5 . 0 0
16 .00
17 .00
20.00 
21.00
2 3 . 0 0
2 5 . 0 0
2 8 . 0 0  
3 0 . 0 0
15 33
10
54
3 5 . 5
15
9 . 9
3
5 . 3
15
9 . 9
5
3 . 3
16
1 0 . 5
7
4 . 6
2
1 . 3
3
2.0
7
4 . 6
2
1 . 3
1
.7
1 
. 7
2
1 . 3
1
. 7
1
.7
2
1.  3
1
.7
1
.7
1
. 7
1
.7
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1 .3
42 . 00
4 5 . 0 0
8 0 . 0 0
1 0 0 . 0 0
Column
T o t a l
10
6 . 6
16
1 0 . 5
39
2 5 . 7
87 152
5 7 . 2  1 0 0 . 0
Number  o f  M i s s i n g  O b s e r v a t i o n s ;  0 
Q9T0TH b y  SIZE
SIZE
C o u n t
Page  1 o f  1
C l a s s  AA C l a s s  A C l a s s  B C l a s s  C
Row
1 2 3 4 T o t a l
Q9'i.jTH
. 00
1 4 . 0 0
1 5 . 0 0
Column
T o t a l
10 16 39 35 150
9 8 . 7
.7
10
6 . 6
16
1 0 . 5
39
2 5 . 7
87 152
5 7 . 2  1 0 0 . 0
Number  o f  M i s s i n g  O b s e r v a t i o n s ;  0 
Q9SBTN by  SIZE
Q9SBTN
SIZE P a g e  1 o f  1
C o u n t
C l a s s  AA C l a s s  A C l a s s  B C l a s s  C
1 i
Row 
4 '  T o t a l
. 0 0
1 . 0 0
4 . 0 0
5 . 0 0  
10 .00  
20 .00
3 0 . 0 0
9 0 . 0 0
10 14 36 77 137
9 0 . 1
3
2 . 0
1
.7
2
1 . 3  
2
1 . 3
3
2 . 0
1
.7
28
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1 0 8 . 0 0
4 0 0 . 0 0
Col umn
T o c a l
1
. 7
10
6.6
16
1 0 . 5
39
2 5 . 7
87
5 7 . 2
152
1 0 0 . 0
Number  o f  M i s s i n g  O b s e r v a t i o n s :  0
Q9SEM b y  SIZE
Q9SEM
C o u n t
. 00 
1 . 0 0  
3 .  00 
4 . 00  
5 . 0 0  
1 0 . 0 0  
1 2 . 0 0  
2 0 . 0 0
2 5 . 0 0
3 0 . 0 0
4 0 . 0 0
4 4 . 0 0
4 5 . 0 0  
1 0 8 . 0 0
1 5 0 . 0 0
2 7 0 . 0 0
4 5 0 . 0 0
SIZE Pa ge  1 o f  1
C l a s s  AA C l a s s  A C l a s s  B C l a s s  C
14 32
Row 
4 T o t a l
68
1 I
122  
80 . 3
3
2 . 0
2
1 . 3 
2
1 . 3
1 
. 7
4
2 . 6
1 
. 7
5
3 . 3
1 
. 7
2
1 . 3  
2
1 . 3
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a o o . o o
Column
T o t a l
10
6.6
16
1 0 . 5
39 87
2 5 . 7  5 7 . 2
1
. 7
152
1 0 0 . 0
Number  o f  M i s s i n g  O b s e r v a t i o n s :  0
Q9SINT b y  SIZE
SIZE
Q9SINT
Page
C o u n t
C l a s s  AA C l a s s  A C l a s s  B C l a s s  C
1 2
1 o f  1
. 00
1 . 0 0
2 . 0 0
3 . 0 0
4 . 0 0
5 . 0 0  
6 . 00
10 . 00  
1 2 . 0 0
1 4 . 0 0
2 0 . 0 0
2 3 . 0 0
2 4 . 0 0
3 0 . 0 0
3 7 . 0 0
4 5 . 0 0  
47 . 00
5 0 . 0 0
7 0 . 0 0
11
3:
21
4 T
43
Row
o t a l
86 
56.  6
10
6 . 6
2
1 . 3
3
2 . 0
2
1 . 3  
2
1.  3
1 
. 7
3 
2 . 0
1 
. 7
1
.7
6
3 . 9
1 
. 7
1
.7
5
3 . 3
1
. 7
1
.7
1
.7
4
2 . 6
1
.7
30
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7 5 . 0 0
9 0 . 0 0  
1 0 8 . 0 0
1 3 0 . 0 0
1 6 0 . 0 0
1 7 0 . 0 0
2 0 0 . 0 0  
2 0 1 . 0 0
2 7 8 . 0 0
2 3 5 . 0 0
3 0 0 . 0 0
3 2 5 . 0 0
4 0 0 . 0 0
5 2 0 . 0 0  
54 6 . 0 0
1 4 0 0 . 0 0
Col umn
T o t a l
10
6 . 6
16
1 0 . 5
39
2 5 . 7
Number  o f  M i s s i n g  O b s e r v a t i o n s :  0
Q9S0TH b y  SI ZE
SIZE
C o u n t
1
. 7
2
1 . 3
1
.7
1
.7
1
.7
1
.7
2
1. 3
1
.7
1
.7
2
1. 3
1 
. 7
2
1.  3
1
.7
87
5 7 . 2
1
.7
152 
1 0 0 . 0
Pa ge  1 o f  1
C l a s s  AA C l a s s  A C l a s s  B C l a s s  C
1 ;
Row 
4 T o t a l
Û9S0TH
. 0 0
1 0 8 . 0 0
Col umn
T o t a l
10 16 39 36
10
6 . 6
16 
1 0 . 5
39
2 5 . 7
87
5 7 . 2
151 
99 .  3
1
.7
152 
1 0 0 . 0
Numbe r  o f  M i s s i n g  O b s e r v a t i o n s :  0
31
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* ’ * c r o s s t a b u l a t i o n
SQIO ( t a b u l a t i n g  l )  C l a s s r o o m  c o n n e c t i o n s  
b y  SIZE
SIZE
C o u n t  C l a s s  AA C l a s s  A C l a s s  B C l a s s  C
Row
T o t a l
SQIO
QIO-NTBUS
Q l - E T S C I
1 2 3 4 1
QIOTVALL 6 8 14 13 41
3 1 . 3
QIOTVBUS 0 X 2 3 6
4 . 6
QIOTVENG 0 1 1 e 8
6 . 1
QIOTVLIB 2 3 14 40 59
4 5 . 0
QIOTVMAT 0 1 1 5
5 . 3
QIOTVSCI 0 2 2 ' 10 14
1 0 . 7
QIONTALL 3 7 12 17 39
2 9 . 3
COLS 10 2 6 12 8 28
2 1 . 4
QIONTENG ' 1 2 3 1 7
5 . 3
QIONTLIS 2 3 7 5 17
1 3 . 0
QIONTMAT 1 1 ' 6 4 12
9 .2
COLS 14 0 ' 1 , 3 3 7
5 . 3
QIOTALL 1 3 ' 4 5 15 27
2 0 . 6
QIOTBOS : 2 1 14 22 39
2 9 . 8
QIOTENG ! 1 0 4 8 13
9 . 9
QIOTLIB 1 4 20 29 54
' 4 1 . 2
QIOTMAT j
'  1
2 1 7 11 : 21 
; 1 6 . 0
QIOTSCI
j.
1 ;
i
2 5
1
12 20
1 5 . 3
Col umn
T o t a l
10
7 . 6
14
1 0 . 7
36
2 7 . 5
71
5 4 . 2
131
1 0 0 . 0
P e r c e n t s  a n d  t o t a l s  b a s e d  on  r e s p o n d e n t s
32
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131 v a l i d  c a s e s ;  21 m i s s i n g  c a s e s
* * *  C R O S S T A B U L A T I O N
s o i l  ( t a b u l a t i n g  1) A p p l i c a t i o n  s o f t w a r e  
by  SIZE
SIZE
s o n
C o u n t C l a s s  AA C l a s s  A C l a s s  B C l a s s  C
1 2 3 4
QllWPWRK 8 11 25 56
QllWPWBD 8 9 14 40
QllHPWP 7 14 34 72
Ql lSSLOT 2 5 11 35
Ql lSSEXC 10 12 25 49
QilSSWRK 7 11 21 54
Ql l SS QP 0 3 6 12
QllDBDB 1 2 7 2 19
Ql lDBFP 1 0 1 2
QllDBACC 3 4 7 15
QllDBWRK 8 12 24
1
59
QllDBPAR i ° 1 1 3
Ql lDPPUB i 3 5 13 34
QllDPPAG
1 ®
12
■
! 31 51
i
Ql lPRHG 0 1 1 3
Q l l P R P P 9 9 20 32 :
Ql lPRWP 2 6 : «
i
16
1
Col umn
T o t a l
10
6 . 7
16
1 0 . 7
1
39
2 6 . 0
1
85
5 6 . 7
P e r c e n t s  a n d  t o t a l s  b a s e d  on  r e s p o n d e n t s
33
Row
T o t a l
n o
66n
71
4 7 . 3
127
8 4 . 7
53
3 5 . 3
96 
64 . 3
93
6 2 . 0
21
1 4 . 0
30
2 0 . 0
4
2 . 7
29
1 9 . 3
103
6 8 . 7
5
3 . 3
55
3 6 . 7
102
6 8 . 0
5
3 . 3
70
4 6 . 7
30 
2 0 . 0
150
100.0
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150 v a l i d  c a s e s ;  2 m i s s i n g  c a s e s
• • •  C R O S S T A B U L A T I O N
$012 ( t a b u l a t i n g  1) I n s t r u c t i o n a l  s o f t w a r e  
by  SIZE
SIZE
C o u n t C l a s s  AA C l a s s  A C l a s s  B C l a s s  c
«o]_2
1 2 3 4
Q12ART 9 6 7 22
Q12LA 8 9 19 43
Q12M0 4 7 13 27
Q12BUS 9 15 34 72
Q12LIB 8 12 26 53
Q12SCI 9 14 24 61
Q12FL 7 7 7 21
Q12MATH 8 12 27 64
Q12SST 7 11 15 42
Column
T o t a l
10
6 . 8
15
1 0 . 3
38
2 6 . 0
83
5 6 . 8
P e r c e n t s  a n d  t o t a l s  b a s e d  on  r e s p o n d e n t s
146 v a l i d  c a s e s ;  6 m i s s i n g  c a s e s
* • •  C R O S S T A B U I A T I 0 N • • •
$013.  ( t a b u l a t i n g  1) 
by  SIZE
C o m p u t e r l a n g u a g e s
SIZE
C o u n t C l a s s  AA C l a s s  A C l a s s  B C l a s s  c
1 2 3 4 '
$013
Q13BAIBM 5 4 16 35 ^
Q13BAMAC 4 8 !
1 I
Q13HTIBM 2 2 4 8 !
1
Row
T o t a l
44
3 0 . 1
79 
5 4  , 1
51
3 4 , 9
1 3 0
8 9 . 0
9 9
€ 7 . 3
1 0 8  
7 4 . 0
42
2 3 . 8
111
7 6 . 0
75
5 1 . 4
1 4 6
1 0 0 . 0
Row
T o t a l
60
6 3 . 2
24
2 5 . 3
16
1 6 . 8
34
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b y  SIZE 
P a ge  1 o f  2
$014
Q14CDMATH
Q13HTMAC 1 2 3 5 11 
11.  6
Q13L0IBM 1 1 2 5 9
9 . 5
Q13L0MAC 1 0 0 4 5
5 . 3
Q13PAIBM 6 4 8 15 ' 33
3 4 . 7
Q13PAMAC 3 1 1 1 6
6 . 3
013VBIBM 1 3 1 7 12
1 2 . 6
Q13VBHAC 0 0 1 3 4
4 . 2
Column 9 11 25 50 95
T o t a l  9 . 5  1 1 . 6  
t o t a l s  b a s e d  on r e s p o n d e n t s  
e s ;  57 m i s s i n g  c a s e s
2 6 . 3 5 2 . 6 100 .0
. . . C R O S S T A B U L A T I  0 N • .  »
u l a t i n g  1) Type  a n d  
SIZE
l o c a t i o n o f  m u l t i m e d i a
C o u n t C l a s s  AA 
1
C l a s s  A 
2
C l a s s  B 
3
C l a s s  C 
4
Row
T o t a l
Q14CDALL 2 4 7 25 38 
25 .  9
Q14CDBUS 2 6 22 42 72
4 9 . 0
Q14CDENG 3 4 6 22 35
2 3 . 8
Q14CDLIB ! 6
.
9 29 43 87
5 9 . 2
014C0MAT
i  '
3 13 24 41
2 7 . 9
Q14CDSCI 1 5 10 22 38
2 5 . 9
Q14LAALL 1 0 1 4 6
4 . 1
Q14LABUS 0 ' 3 i  1 1 ' 5
3 . 4
Q14LAENG 1 , 2 0 2 5
3 . 4
Q14LALIB 2
1  1
4 i  5
i
24
1 6 . 3
Q14LAMAH 1  0 ; 4 1 1 0 5
35
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3 .4
Q14LASCI 1 e 7 8 22
1 5 . 0
Q14MVALL 1 2 2 4 9
6 . 1
Q14MVBÜS
I °
3 3 12 18
1 2 . 2
Q14MVENG 1 0 0 7 3
5 . 4
Q14MVLIB 1 3 4 18 26 
17.  7
Q14MVMAT 0 1 1 3 5
3 . 4
Q14MVSCI 0 1 3 6 10
6 . 8
Q14SCALL 1 0 3 4 8
5 . 4
Q14SCBQS 2 7 17 32 58 
39.  5
Column
T o t a l
9
6 . 1
16
1 0 . 9
39
2 6 . 5
83 
56.  5
147
1 0 0 . 0
P e r c e n t s  a n d  t o t a l s  b a s e d  on  r e s p o n d e n t s
( C o n t i n u e d )
. . . C R O S S T A B O L A T I O N .  » .
SQ14 ( t a b u l a t i n g  1) 
b y  SIZE
Typ e a n d l o c a t i o n o f  m u l t i m e d i a
Page  2 o f  2
SIZE
C o u n t C l a s s  AA 
1
C l a s s  A
2
C l a s s  B 
3
C l a s s  C 
4
Row
T o t a l
Q14SCENG 3
!
1
. . . .  . . .
2 6 12
8 . 2
Q14SCLIB i 1
1
2 9 18 30 
20 .  4
Q14SCMAT ! c
1
2 0 4 6
4 , 1
Q14SCSCI 0 2 1 1
1
4
2 . 7
Q14SAALL 0 3 6 20 , 291 9 . 7
Q14SABUS 1 7 15 27 ^ 50
3 4 . 0
Q143AENG 1 ' 2 110 181 2 . 2
Q14SALIB
i
1 2
1
7 12 22 43
2 9 . 3
36
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Q14SAWAT 0 6 6 9 21
1 4 . 3
Q14SÀSCI
!
6 3 3 13
1 2 . 2
Q14VDA1.L : 0 0 1 1 2
1 . 4
Q14VDBÜS 1 1 3 7 12
8 . 2
Q14VDENG 0 0 1 2 3
2 . 0
QI4VDLIB 0 1 1 6 8
5 . 4
Q14VDMAT 0 1 1 2 4
2 . 7
Q14VDSCI Û 1 0 2 3
2 . 0
Column
T o t a l
9
6 . 1
16
1 0 . 9
39
2 6 . 5
33
5 6 . 5
147
1 0 0 . 0
P e r c e n t s  a n d  t o t a l s  b a s e d  on  r e s p o n d e n t s
147 v a l i d  c a s e s ;  5 m i s s i n g  c a s e s
C R 0 S S T A B U L A T I 0 N * ‘ •
SQ15 ( t a b u l a t i n g  1) 
b y  SIZE
S u r v e y c o m p l e t e d  by
SIZE
C o u n t . C l a s s  AA
1
C l a s s  A
2
C l a s s  B 
, 3
C l a s s  C 
4
Row
T o t a l
Q15PRIN 5 11 22 46 84
5 3 . 3
Q15CT ! 0
1
1 6
1
20 27
1 8 . 8
Q15TC 1 3
1
4 10 16 33 
22 . 9
C o l u mn
T o t a l
1
3
5 . 6
16 
11 .  1
39
2 6 . 4
82
5 6 . 9
144
1 0 0 . 0
P e r c e n t s  a n d  t o t a l s  b a s e d  o n  r e s p o n d e n t s  
144 v a l i d  c a s e s ;  8 m i s s i n g  c a s e s
37
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SQ4NONE ( t a b u l a t i n g  1) No e n d o r s e m e n t s  
b y  SIZE
SIZE
C o u n t  ' C l a s s  AA C l a s s  A C l a s s  B C l a s s  C
i
SQ4N0NE
0 4 NONE1 
Q4NGNË2 
Q4NONE3 
Q4NONE4
Column
T o t a l
1
1 0 . 0
1
1 0 . 0
2
2 0 . 0
P e r c e n t s  a n d  t o t a l s  b a s e d  on r e s p o n d e n t s  
10 v a l i d  c a s e s ;  142 m i s s i n g  c a s e s
* * •  C R O S S T A B U L A T I O N  •
SQ4BUS ( t a b u l a t i n g  1) B u s i n e s s  e n d o r s e m e n t s  
b y  SIZE
SIZE
C o u n t  C l a s s  AA C l a s s  A C l a s s  B C l a s s  C
SQ4BUS
Q4BUS1 
04BUS2 
0 4 BUS3 
Q4BUS4
C ol umn
T o t a l
10 33
P e r c e n t s  a n d  t o t a l s  b a s e d  on  r e s p o n d e n t s  
83 v a l i d  c a s e s ;  69 m i s s i n g  c a s e s
C R O S S T A B O L A T I O N  •
S04ELEM ( t a b u l a t i n g  1) E l e m e n t a r y  e n d o r s e m e n t s  
b y  SIZE
SIZE
R o w
T o t a l
6 7
' 7 0 . 0
4
4 0 . 0  
1
1 0 . 0  
1
1 0 . 0
6 10
6 0 . 0  1 0 0 . 0
R o w
T o t a l
51
6 1 . 4
4 7 10 14 35
4 2 . 2
3
1
3 S 2 131 5 . 7
! '
I
0 1 0 4
4 . 8
.  5 
6 . 0
12
1 4 . 5
21
2 5 . 3
45
5 4 . 2
33
1 0 0 . 0
38
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C o u n t  C l a s s  B C l a s s  C
SQ4ELEM
Col umn
T o t a l
Q4ELEM1 6 8
Q4ELEM2 | 0 : 4
Q4ELEM4 1 0
11
6 1 . 138 . 9
P e r c e n t s  a n d  t o t a l s  b a s e d  on  r e s p o n d e n t s  
18 v a l i d  c a s e s ;  134 m i s s i n g  c a s e s
Row
T o t a l
14
7 7 . 8
4
2 2 . 2
1
5 . 6
18
1 0 0 . 0
• * *  C R O S S T A B O L A T I O N
SQ4LIB ( t a b u l a t i n g  I )  L i b r a r y  e n d o r s e m e n t s  
b y  SIZE
SIZE
C o u n t  C l a s s  AA C l a s s  A C l a s s  B C l a s s  C 
1 2  3 4
SQ4LIB
Q4LIB1
Q4LIB2 2 0 1 6
Q4LIB3 0 0 1 1
C ol umn
T o t a l 15.
3
0
1
5 . 0 1 5 .
3
0
13
6 5 . 0
P e r c e n t s  a n d  t o t a l s  b a s e d  on r e s p o n d e n t s
20 v a l i d  c a s e s ;  132 m i s s i n g c a s e s
• * ♦ C R 0 s s T A B U L A T I  0 N • » •
SQ4MATH ( t a b u l a t i n g  1) Math  
by SIZE
e n d o r s e m e n t s
SIZE
C o u n t C l a s s  AA C l a s s  A C l a s s  B C l a s s  C
1 2 3 4
. .  . .  L
Q4MATH1 1 5
1 --
9 15 '
Q4MATH2 3 1
1
4 5
'
Û4MATH3 0 2
1
4
'  1
Row
T o t a l
10
5 0 . 0
9
4 5 . 0  
2
1 0 . 0
20
1 0 0 . 0
Row
T o t a l
30
6 3 . 8
13
2 7 .7
8
1 7 . 0
39
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Q4MATH4 0 3 1 1 5
1 0 . 6
Col umn
T o t a l
3
e . 4
7
1 4 . 9
15
3 1 . 9
22
4 6 . 8
47
1 0 0 . 0
P e r c e n t s a n d  t o t a l s  b a s e d  o n  r e s p o n d e n t s
47 v a l i d c a s e s ;  105 m i s s i n g  c a s e s
C R O S S T A B U L A T I 0 N • • •
SQ4SCI 
b y  SIZE
( t a b u l a t i n g 1) S c i e n c e e n d o r s e m e n t s
SIZE
SQ4SCI
Co u n t C l a s s  AA 
1
C l a s s  A
2
C l a s s  B 
3
C l a s s  C 
4
Row
T o t a l
Q4SCI1 2 3 3 13 21 
67 .7
Q4SCI2 1 1 3
1
2 7
2 2 . 6
Q4SCI3 0 0 2 2 4
1 2 . 9
Q4SCI4 0 0 0 1 1
3 . 2
Col umn
T o t a l
3
9 . 7
4
1 2 . 9
7
2 2 . e
17
5 4 . 8
31
1 0 0 . 0
P e r c e n t s  a n d  t o t a l s  b a s e d  on r e s p o n d e n t s  
31 v a l i d  c a s e s ;  121 m i s s i n g  c a s e s
40
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b y  SIZE
$Q4T1
. . . C R O S S T A B U L A T I  0 N • •  *
( t a b u l a t i n g  1) C e r t i f i c a t e s  f o r t e a c h e r 1
SIZE
C o u n t C l a s s  AA
1
C l a s s  A
2
C l a s s  B
3
C l a s s  C 
4 ,
Row
T o t a l
Q4N0NE1 0 0 1 6 ^ 7
6 . 8
04 BUS 1 1 7 10 33 51
4 9 . 5
Q4ELEM1 0 Û e 8 14
1 3 . 6
Q4LIB1 2 ■ 1 ' 1 6 : 10
9 . 7
Q4MATH1 1 ' 5 9 15 30 
2 9 . 1
Q4SCI1 2 3 i 3 ' 13 21 
20.  4
Col umn
T o t a l
5
4 . 9
10
9 . 7
29
2 8 . 2
59
5 7 . 3
103 
100.  0
P e r c e n t s  a n d  t o t a l s  b a s e d  on  r e s p o n d e n t s  
103 v a l i d  c a s e s ;  49 m i s s i n g  c a s e s
* * »  C R O S S T A B U L A T I O N
SQ4T2 ( t a b u l a t i n g  1) C e r t i f i c a t e s  f o r  t e a c h e r  2 
by SIZE
SQ4T2
SIZE
C o u n t  I C l a s s  AA C l a s s  A C l a s s  B C l a s s  C
Row
T o t a l
Q4NOHE2 j 1 1
'  i °  1
- - 1  1
Q4BUS2 4 7 10 1 14 35 
60.3
i  . . .  _ . _ L
Q4ELEH2 { 0
j
0 0 4 ! 4 
! 6.9
Q4LIB2 ; 2 0 1 6 j  9 
1 15.5
Q4MATH2 j 3 1 4 5 i  13 
1 22.4
Q4SCI2 1 1 3 2 1  1 
j 12.1
41
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Column
T o t a l
7
12.1
8
13.  8
17
2 9 . 3
26
4 4 . 3
53 
1 0 0 .  0
P e r c e n t s  a n d  t o t a l s  b a s e d  on  r e s p o n d e n t s  
58 v a l i d  c a s e s ;  94 m i s s i n g  c a s e s
* * •  C R O S S T A B U L A T I O N
SQ4T3 ( t a b u l a t i n g  1) C e r t i f i c a t e s  f o r  t e a c h e r  3 
b y  SIZE
SIZE
C o u n t  C l a s s  AA C l a s s  A C l a s s  B C l a s s  C
$Q4T3
Q4NONE3 
Q4BUS3 
Q4LIB3 
0 4 MATH3 
Q4SCI3
Col umn
T o t a l
3
1 2 . 0
4
1 6 . 0
11 
44 .0 2 8 . 0
P e r c e n t s  a n d  t o t a l s  b a s e d  on  r e s p o n d e n t s  
25 v a l i d  c a s e s ;  127 m i s s i n g  c a s e s
* • *  C R O S S T A B U L A T I O N
SQ4T4 ( t a b u l a t i n g  1) C e r t i f i c a t e s  f o r  t e a c h e r  4 
b y  SIZE
Row
T o t a l
1
4 . 0
13 
52 .0
2
8 . 0
32 .0 
4
1 6 . 0
25
1 0 0 . 0
5Q4T4
SIZE
C o u n t  I C l a s s  AA C l a s s  A C l a s s  B C l a s s  C
Q4NONE4
Q4BUS4
Q4ELEM4
Q4MATH4
Q4SCI4
Col umn
Row
rotal
1
3.3
4
3 3 . 3
1
8 . 3
5
4 1 . 7
1
8 . 3
12
42
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T o t a l  2 5 . 0  2 5 . 0  3 3 , 3  1 6 . 7  1 0 0 . 0
P e r c e n t s  a n d  t o t a l s  b a s e d  on r e s p o n d e n t s  
12 v a l i d  c a s e s ;  140 m i s s i n g  c a s e s
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